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METHOD OF REDUCING THE BORON REOUIRKD IN A GLASS BATCH 



FIELD OF THE INVENTION 

5 The present invention relates to glass production methods. In particular, it relates 

to glass production methods in which a magnesium oxide component is used in forming a 
glass batch to reduced the requirement of the boron oxide needed for a specific glass 
composition. 

10 BACKGROUND 

^^j^A manv borosilicate glasses production methods, such as that for making 

fiberglasyighting glass and others, a magnesium oxide component is added to the glass 
batch to re&ice the requirement of boron oxide. A typical experience is that a reduction 

15 of up to abou\ half of the boron oxide component of the glass batch can be achieved by 
the addition ofViagnesium oxide. While this solves one aspect of the glass production, it 
can on occasion result in production problems. One problem is that the formed glass 
batch melts slowerWs increased batch-free times or requires greater production 
temperatures than bateh formed with boron oxide alone. These problems result in 

20 technical and economics barriers to the substitution of magnesium oxide for boron oxides 
in glass batches. There reWins a need for improved compositions and production 
methods which permit the Reduction of the required amounts of boron oxides. 
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SUMMARY 

W^. — ^ h 11 ob j ect of the present invention is the reduction of the requirement of boron 
oxide in gW compositions. Another object is the replacement of boron oxide in glass 
batches by Magnesium oxides and other components. Yet another object is the reduction 
of operating tiW for batch-free compositions and/or the reduction of refining 
temperatures introducing boron oxide or equivalent compositions. These and others 
objects are achie^d by a method of producing a glass batch comprising admixing boron 
oxide, magnesium bxide, a calcium magnesium silicate, and other glass components to 
produce a glass batcfc and then melting, refining and forming a glass product. In one 
embodiment, the magnesium oxide component is eliminated. 

DESCRIP TION OF PREFERRED EMBODIMENTS 

One embodiment of the present invention is a method of producing a glass 
product from a glass batch formed from an embodied mixture. Such mixture is formed 
by mixing together an amount of a boron oxide compound, an amount of a calcium 
magnesium silicate compound, an optional amount of a magnesium oxide compound, and 
an amount of other glass components to produce a formed glass batch. The formed glass 
batch is then melted and refined to produce a glass composition which is finally formed 
into a glass product. 
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The respective amounts of the boron oxide compound, calcium magnesium 
silicate compound, optional magnesium oxide compound, and other glass components is 
dependent upon the glass formula being produced. As used herein, the term "comparative 
glass batch" or "comparative glass product" means a glass batch or product which is 
5 equivalent in oxide values, except that the value of boron oxide equivalent is less for an 
embodied glass product made with the present invention than that made with known 
processes which do not use a calcium magnesium silicate compound as described herein. 
It has been unexpectedly discovered that by using the calcium magnesium compound 
described herein that less boron values are needed to attain the same result as the amount 
1 0 used in known methods. It was further unexpectedly found that in the method using 

magnesium oxide to reduce the amount of boron needed for a particular purpose, that the 
use of an embodied magnesium silicate compound further reduced the amount of 
magnesium oxide needed to achieve the result. In a preferred method the amount of said 
magnesium oxide compound is reduced to about zero. What is further unexpectedly 
1 5 discovered is that the boron in the final glass product produced by the present inventive 
method has value more than that of a residual impurity which has value only in the 
method of making and not in the final product characteristics. 

In one preferred embodiment the method produces a formed glass product 
20 composed of at least ten percent by weight less boron oxide than and has an equivalent 
surface property to a comparative glass product formed from a second glass batch 
produced by a method comprising admixing a second amount of a boron oxide 
compound, an optional second amount of a magnesium oxide compound, and a second 
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amount of other glass components in the absence of an amount of said calcium 
magnesium silicate compound. 

^ ^ e calcium magnesium silicate of the present invention can be a natural resource 
; or one attained by synthetic produced. A preferred calcium magnesium compound is that 
described in V S, Patent No.6,21 1,103 Bl. A more preferred calcium magnesium silicate 
has an empiric* formula of Ca x Mg y SiO x , and the values of x and y are independently 
from about 0.1 to^bout 0.6 and z is a value to balance the oxidation state of the 
compound. 
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J £ n advantage of the present invention is that the refining batch-free time of said 



formed glass batch is at least twenty-five percent less than that of a second glass batch of 
a comparative composition. A further advantage is that the temperature for refining of 
the formed gjass batch using the present invention is at least 50 degrees Centigrade less 

15 than that requWd for a comparative composition using known methods to produced an 
equivalent batch-free time. In a preferred method the batch-free time is equivalent to or 
less than the batqh-free time of an equivalent composition produced with less magnesium 
oxide. An alternative advantage is that the temperature for refining is equivalent to or 
less than the temperWre for refining of an equivalent composition produced with less 

20 magnesium oxide. A Weferred application is use of the present inventive method to 
produce a glass product Which is continuous strand fiberglass. 

The following example illustrates, but does not limit, the present invention. 
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f Example 
)&n?3 A glass batch for E-type fiberglass is formed in which dolomite or dolomitic lime, 
as a sourceW MgO, is added to reduced the amount borax, as a source of B 2 0 3 , to attain 
a set of meaWd values for chemical durability. A second batch is formed identical in 
composition except that an amount of calcium magnesium silicate is substituted for an 
amount of the do\omite or dolomitic lime. The calcium magnesium silicate is Synsil® 
silicate, from Synsi\Products Inc., and has the following composition: 



Oxide Component Mass Percent 

10 CaO 24.5 

MgO • 17.8 

Si0 2 53.5 

A1 2 0 3 3.4 

Fe 20 3 0.12 

15 Na 2 0 0.40 

The second batch using Synsil® silicate has reduced batch free time and over-all 
better melting properties with the same chemical durability property retained. 
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